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Abstract 



PURPOSErTo provide a semiconductor device and its manufacturing method capable of avoiding the 
decomposition of a reflection preventive film having stoichiometrically unstable bonds as well as forming a 
highly stable fine pattern. 

CONSTITUTION: A reflection preventive film 12 having stoichiometrically unstable bonds is formed on an 
underneath substrate; a protective film 14 suppressing the change in the optical requirements of this 
reflection preventive film 12 is formed; and then a resist film is formed on this protective film 14 directly or 
through the intermediary of an interlayer film so as to be processed according, to a specific pattern usina 
photolithography. 
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2 O) Cjg^XiifflHTJSRt4ilt^-C*S. £ 

tz, ^(Dmz, rtyyytiXtVT, TJVziy^TTiX 
^f*fflVi4dt*«T€r*. Six O, N, : HR©>5 

4 0 0*C-e36-S. 

[0 0 4 6] friz. *^SSCTT(i. £CD£t75SltRl 2 

©±»=. &mmi 4z&im-rz. rcosssHii * 
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Mxuyy^-^ (fct^es op 

i ic^r. 

[0 0 5 4] 
[SI] 





P & 


Hi? (mm) 


Bft2/yn>£l2 2 
*BIK2 4 

Si, Or N. :Hm2 0 


-0.022 OK-fK) 
— I- 19 (Ot^yav) 

-0.060 OK-fR 


17 0.5 
0.0 0 
80. 3 



co o 5 5] an s*fctt. 



fcttS i x O, N, : HR2 0«fr©5lW K©»£, *fc 
tt, Kib->'J3>K2 2*«tr/S i« O, N, :HSI2 
[0 0 5 6] Si C^-Ti 5 K, -LfE&frTS i , O, 



a? 



*tf. *IB!K2 4ttK£A/2»jS3tt-j\ Si , O 

» n, : HBUoroKSttst^^t-trf, *©3t* 

[0 0 5 7] JUaCttU HI 6K*"TKfl:5/U3>BI 
2 2*72 OtCLP-TEOSST^imil 

[0 0 5 8] 
[*2] 





2 g 


g& (ma) 


®ffcf> 1) n >jBI 2 2 
Si. Or N, :HK2 0 


0.054 («je-f F) 
0.488 (®ftJ/U3» 
-53.8 (#-<K) 


1 7 7. 2 
8 2. 2 
0. 4 



[0 0 5 9] S2IC^-r<t9(C, K{t->»J3>|g2 2$ 
7 2 0TC©LP-TEOSfeTi*Rb&iS£tCW:. «PW 
K24 #32. 2nmgSfgJS£tt. Si. 

O, N-. :Hi2 0 ©B«>}»*«lr«flsU. *<03t*jft 

[0 0 6 0] dCO^ tii, ffiEHl 4lr^-fFT- I R 

KKiStLTCSl, O, N» : HR©±CjSSt£tt 

^ffisitbxii 5 o otaTofifi'rjSKsn*^ 

jfe8Sgi]2 

^lygCTTte. 017, 1 8{C^-f<t5{=, 91 ESS 
3 0 fc3.2E*JB3 2i€rn>** 3 4 

[0 0 6 1] *%mwv\t, 01 7c*-r«fc5R:. mi 

JHm&JftlR 3 6 ©±!c. 33 1 SESfiJi 3 0 <i:7£33?*®£ 

©*ie**3 o£fc*««*©±c, sr. 

«CtR4SWR?ifcfll3 8 «J«BWS. 50 



[0 0 6 2] E#tB&it8 3 8 tUTtt, n=l. 7~ 
2. 4. k^0. 90 (flFSKttO. l^k^O. 
6) ©3t^S»**-r« S i i O, N, : H^«r. 2 0 
~3 0 0 nm«DRfrffi^5. SI. O, N, : HBS 

DgcjcDeacjaurrsi: fci*. tf. c 

©»», WMEffl^XvCVDte, ECR^XT 
CVDS, t)b<B;H7XECR^7XvCVDSS 

XSmm^tSiJXt (fct^liS i H. +O2 rN: ) 

©il£#x, $fctt^5 (fc 

tA«SlH4 +N: O) ©S^XtSfflVi-C^Rr 

1 O, N, : HR©£K3©a&f£. #idS5£$ ruS^ 
*«. fcfcAJ43 5 0~4 0 01CTS*. 
[0 0 6 3] **«WT». ^©5jWRit«3 8 

©±IC, {88814 0£j£jR-*-«. d©8SB&4 0©S$^ 
tt. ttfcBJfcSn&na*. fctA«2 0~2 0 0 nmT 
^IIJgfllTti, *©±fctft»"r*J!JIJI]R4 2*« 
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13 

&5x.2tlZZtfr*>, 2 0-5 0nmSflECW<T , bA 
SSi4 0ll ft^fiSIWC^SJgftS i. 0,N r 
. : H«T?«J«an4K»»±«3 8 O3K**fr<0iEft 
*ffljkT*&a©KT*9, fct*.tf. 5 0 
fiS^SSl? C V D Sic J: 0 txttmt > U 3 >«. 

7 7 X V T E O S £ £ fc (2 * 1/ > T E O S £ I- £ 0 j££ 

8 £{£@£?4 Otlt H-OjasKS6B6fflV>TJ*Rf5 

CO 0 6 4] ^ccd&, ^HJSesjTtt. 0©± 
\Z, S^S§bT*-5UvXh^S:^tf>3-hS^ i J: 

v. 7*hvvif77j-\zm^zmyemyt£LT\-i, 

im (3 6 5 nm) . *fctt-tftj: D'fcfiiftfiojfc. & 
KrF, A r FX^->"7l/-if— SfflVi 

CO 0 6 5] W>'X hRCTJBfflUC. iSHWttcD*>^ 

jh«3 8cj:0Aff»caiiMan, K*MET*H/t*-> 

CO 0 6 6] -£c&&, COI/yXM^i7iLT, 

->fcini$n^miE5g/i3 o«ff«. ** 

JSflTtt. flSlSmifiiR0l3 6££tfgaK4 0<D± 
IC. *2»|B]«»SI4 2£j£KT3. H 2 ;i RSlffiigBI 4 

2«. ftfcigssn&na*. ffa«4otBS^©3fc* i 

P - T E O S tC =fc 5 $ n-5 Bffi •> >J 3 >m-C*5x 
sn*. C0S2HIHI*6HkSl4 20Kfft>«rK:lHSSn 
fctx.a8 0~2 0 0nmgST*5. 
CO 0 6 7] jfcfc, *SS3fiWCtt, £©M§2JIfffl*&.&& 
4 2C0±(r, UvXhR4 4£Xi£>3-h8££Tj£ 
Kb. UvT. hK4 4<D7* h , )V?77J-1JUX$:ft 

7. 7* h>)vtf7 7-<-\zm^z&ytmyttLT\z, 

li(3 6 5 nm), Sfctt-tftJ:D fcfiftft®*. 

KrF, ArFl+->Vl/-if-SIl> 

CO 0 6 8] Uy^hK4 4 0TJB«fC, iSSWtt©? 



(8) #§S¥7-201716 

§<ot. fiicjB2JBMjie«ai4 2*«5o ox;ei±o*f|: 

Tfi2SISnT^fctLTt>. MB4 4fc&Jf?fcj» 

CO 0 6 9] £©Uy*hSl4 4£VX*£L 

T. 3 1 8 tc^-f<fc o &2flfflttft£4 2. ftgR 

4 0:&J:tf£»f3&ifcK3 8 SJH*Xy^>jrflnib. ft 

•5. -r©&tt, 3>^i? r*-;U3 4 £A9&t?<fc5 
IC. ^2SlI3 2£5xSU I2£il32illffi 

CO 0 7 0] *^3S0i|Tr4, IS (3 6 5nm) ^fcli 
ftliOtMI©^ MlilS. KrF, A r FX 

». ft*aa6«i:^^s?s:is^sir-r*sitB&jfc«i3 8 

£;aV>Tfc, K£*T8&lbS3 8±KKfijtftjtR3 8© 
BSSS;^»S-&/-5Vi«SSt4 0 £fflV>£ 9, A 

CO 0 7 1] **3fi«fjO«a«4 0*fflV>*Ci 

T, *CD±(C. *|BUe*Sl4 2t5 OOlCEUOfMETr 

ih»3 8o3e*ftft©«ft;*aiii:T**c:tii. 

co o 7 2] si 9ic^-ri5ic^ *r. ^>^Xf> 
vUlt-f 8 <D±.\Z, Km±mtvr<Ds i. 

O, Ni : H«5 OftjSJKL-fc. Si. O, N. : HK 

5 014, AW 7*ECR77XvCVDS4£ffJ£3U V 
a? (2. 45GHz) SSV>T, S i Ha +O2 

+ N: ©Ji-g-tfXS:^. /'!7 7 7^tl/TAr$f 
^Tfix&L-fc. 3 6 0t:T®ofCo j£ 

KSjCDSi, 0 7 N, :HS5 0OKSH 3 0nmT 

CO 0 7 3] uOS ii O, N. : HS5 0 <D±\Z. |a] 

-oris»SiBT, 3 6 ot;oisa[B«-r. ^xvte 

OSSCiO. £3BliLT©P-TEOSItffc;vU:J 
>85 2^. 30 nmSSU:. ^CDg, JIffl*£.&S3£: 
IT, ffijE (LP) TEOSfeiCiD, 7 2 0tC{SI 
40 jaST. LP-TEOSg{fc->'J3>&5 4£, HO 

CO 0 7 4] C©£SK©*|Jlig£, #ftx'J77;<- 
* 0ti*.fiSOPRA*fc©ELL I ->Xf-A) 
TjH€Lfc|S**a3 

C0 0 7 5] 

C«3] 
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^5S¥7-2 0 17 16 



15 



'16 







(mm) 


.TEDSBfcS'U3>]35 4 


-a 022 (4W K) 


1 4 0 


P-TH0S^ffc^»Jr2>K5 2 


-aoei G-K-fH) 


3 0 




-0.0C5 (P-TEOS) 


0. 1 


S i, 0, N, :HS5 0 


0.003 OK-fF) 


31, 0 



[0 0 7 6] 3E3<?, aSttt. TEOS8fty'j3> 
K5 4, P-TEOSKffc->U3>K5 2*fcttS i. 
O, N, : HK5 0«?O#'f SfctttPIKS i0 

6 cfj©p-TEOSg{fcvy:3><&S!-&<&jpU V-f^- 

xt*«k +rflK5 6«i: 

(4. P-TEOS»flS5'U3>BI5 2*J:tfS I. O, 

[0 0 7 7] $ 3 fcjjVTJ: 5 1. ±E*ft"CS 1> O, 
N'i :Hm5 0©±lr. P-TE0S&{fc->'j3>&5 
2 iitf T E O SBfti/'J 3 >R 5 4 S»JiStn«. * 

rums 6}mt/v£&i$.-2ti-r. si. o, n. :hm 
[0078] 01 9ic^-r«kc>ic, ±atfcAft 

iLTCDSi, O, N. : H*5 0. P-TEOSgft: 
y'j3>^5 2*±i;LP-TEOSaft*>U3>fll5 

©Six O, N, : HK5 0*tK}tSn^:^lg-&©^« 

[0 0 7 9] fcfc, 02 0ld^-r>'5jLU— >3>HK 
«3fcffl#£L.TW:. KrF (i£&A= 2 4 8 n 
m) fc^fc. !/yXM>LTit XP8 8 43SI 

t\ -?-on,i*3«fc.i;kr.fi. -en-en 1. sos^c* 

0.011 tiSSUfc. ^>^ r 7.5 i >->U-y-'f H 

sscon*3it;k«, ene*m. 9 3:fcj:tf2. 73 

t15.ft.Ltt. SI. O, Ni : HRCQnfcitf 

ktt. -en^en2. i2*s<fci;o. stt&ftvtz. * 

fc, LP-TEOSgfbvUnVR&itfP-TEOS 

Kftv-ya^iicQn&itfkte. ene-'m. 52*4; 40 

L<0 tl5fthtt. 

[0080] mmm3 

±i5^jg^j 1 fc^nTtt, m 1 5 Kss-r^-fe v vm\L 
mz&mmi 4tmi/&^, *sus*rai. a-y-ty 

tt. 

[0 0 8 1] <X35$:4. 2 0 ~ 1 0 0 n mOWWS* 
U 5 0 Ot:&T<0Jfc«fflJrccVD8K<fc!3j^3n 



EOS S£<fc K> nfcB-ffcS' U n fc*T?*j« L 
7c. Sfc, aiWKtt, 8 0~2 0 0 nmaSOSgJPS* 

i#ff*K, fciS.tfLP-TEOSS.cfcOriailS 
[0 0 8 2] g^36gif 4 

♦sHsaraa, ±.tzmmn~&mi3rfpLtt> 

MKiLTOS l.O, N, : HK£, «TcO#S',C 

[0 0 8 3] ¥ff¥SS^7 
X7CVDS- ECR^XYCVDS, fcKIJ/W 
T^ECRy^XYCVDS^fyU 

(2. 4 5GHz) Sffl^T, SiH, +O2 + N2 CO 
mSfi?,, tiKttSiH* + N2 OOil^S^H 
T> Si. O, N, : H««JS«U&. 

[0 0 8 4] 

**JSWT.i. ±K*Mm~*JSW3T*Ufc. Si 
. O, N. : HIS, KTO^SK.fcDJSatL&Stff- 
(4, SHSWl-3T*Ivft:¥S»»*iI©»JS*Sa:na 

[0 0 8 5] ffc^, **S*rcW:, W^SS^ 
X-7CVDS, ECR^7X-7CVDS, tKIW 
7XECRy7X7CVDS^?iJfflU V-fi/oS 

(2. 4 5GHz) £$V»T, S i H 4 + O2 + N2 CD 
fcLOiSiH, + N 2 OC0ig-&#X£,ffl 
V\ Ay77^Xtt/TAr£^, Si. O, N, : 

[0086] nmm6 

*s«sw-c.i. ±i3*«wi-siJt«i3"e*Lfe. si 

(4, &Km~3T*Ufc¥*#aB®»2&5r,4£RI« 

[0 0 8 7] ¥ff¥SM^7 
X7CVDS, ECRCVDS, U< !4A*-f 7XE C 
RX^XvC VD££?iJ/?lU S1H< +O2 +N2 CO 
*>L<(4SiH< +N2 OC9r!-&#7.£$V> 
T, Si, O, N, : Hm&smistz. 
[0 0 8 8] 306017 

±IBSUK«l~*lfiW3T*Ufc. Si 
. O, N« : H^S, KTO*i4»CJ:D«»Ufc£)l^ 
tt. £»m~3-C*Ufc¥Wfc8B®»«#ffitW« 

civT*i»*aBe»j9bfc. 



17 

C 0 0 8 9 ] **«HTIt ¥fr¥fi5!^7 

XTCVDS, ECR/7XVCVDS, feb^SA-f 
TXECR^XVCVDSSfiJffiU S 1H ( +Ch 

+ Nj ross-itfx, t)i/<asjH< +N 2 o<z>{g-£# 

X£ffl^T. Ay77^Xi:LTAr$fK Si. O 

[0 0 9 0] §gtW8 
**KWCtt. *«Hl-3T*l&. £#*6frli:Blib 
T0Si, O, Ni :H|g©ft^iD[C. Si. N, 

[0 0 9 1 ] TfcfaS. **««T?tt, EtfBlhttft, 

^ffVSSy^XTCVDffi, ECR^XTCVD 
te. fcKIWTXECR^XVCVDS^iS 
U T-f^nS (2. 4 5GHz) SJfiHT, S 1 H< 
+ NHj fg-&#X, t)L<ttS iH: C I2+NH, g 
£#X£^Tf£Blb;fc. 
[0 0 9 2] g%fiJ9 

TOSi. O, N, : Hm<DRt> 9 IC, Si. N, ££1 

[0 0 9 3] T£t)*>, «««?a, EtflRjfcRS, 
¥fT¥£U7*7XvC VDS, ECR^XTCVD 
S. fcb< t£A'l'7XECR:7*7XVCVD)££?iJ^ 
U V-r?ni& (2. 4 5 GHz) SJfj^T, S i H< 
+ Ch feb<(iSiH 2 C 12 + NHs ?1£ 

#X&ffl^. rtyyrfiXtLXA r ££j^Tf£38b 
it. 

[0 0 9 4] gatw 1 0 
*£!SMTtt, £JSWl~3-p«bifc, EtffcjhKib 
TOSi, O, N, :HK©ftt>Dfc, Si, N, ££3 

l~3£[5j®fcbT, ¥gj*g«€»i6bfc. 
[0 0 9 5] TtobS, #3I3S0!IT«, SWKlfcR*, 
¥fr¥«S^7X-7CVDS, ECR^XTCVD 
ife, fcb<l±A*-f 7XECR?7XvCVD*£SfiJJfi 
U SiH, +Oz fcb<«S 1 H: C 12 

+ NHj m^^x^M^x^mvrz. 
[0096] ^asgtj 1 1 

*f«fi0imi. SSJS0!ll~3-CSb&. E&KlhSltb 
TCOSi, O, N, : HKOttfr 0 IC, Si. N, ££3 

l~3£|B|«K:bT. ¥l»#»BC«IBi^^->S»« 

[0 0 9 7] *3fcKWCtt. EftB>J±l8£. 

¥ff¥g«!7'7XTCVDS. ECRT^XtCVD 
fe, til/<«A-f77ECR^7XvCVDSS?iJf 
b. SIH< +02 g-&7/X. tiKliS iH : C 12 
+ NH3 fg-&#X£fflW A7773tfXtLTArSffl 
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IS 

[0 0 9 8] 

*«BO«a*StJ:ntf, ltt (3 6 5nm) 

D feS&fiOTt. WAKm, KrF, A r Fx 

£E^Tt>, itEl?SoihSl±K:»S#S&ifc«OBIKS3e 

10 «H^^->6»«r4Ct*»T#*. 

[0 0 9 9] *5893SCJ:ntf. ©g#|jft£* 

R ISiCSi. O, N't : HKSfliU* d£K,fclJ, X 
[01] 0iaVvXhKrtT^7tcDnF§fS^-r«5ia 

a*. 

[0 3] H3}iasc«k*SS»3S*^©*S*itSt- 
[04] H4ttBS3t*©S£»i/1*->-*63E»£© 

[05] 0 5«->U3>ss±rosss3a* : £jK-raT 

[0 6] H6«5£telk«©SW£HJEbT. 7t#^§: 

30 

[0 7] B7ttte3ftfcofcU5?;*haUNcov>T. H 

[08] H8ttffi©»4^fcU5?^h»ffC^^T, 0 

[0 9] 0 9»te»gftofcU^XhSIJ¥K::3V>T. 0 

[010] 010 (A) , (B) tt«36ftfr*3Wb£-8- 

40 [01 1] 01 1 ;±*>$ r *?>5''JlM FTJftSlS-fc 
fc. Si. O t N-. : H»£j^jfc*&0>E«BfrjfcS&* 

[0 12] 01 2;i7J>Sv"Jn>->UlM HSS±IC 
Si. O, N, : HR*da»bfc»fr©E»8&ik»** 

[0 13] 01 3!i->U3>»ffi±CS i. O, N, : 

[0 14] 0 1 4 !iS 1 . Or Ni : HS€7--iH/ 
ifcttSOFT- I R*"^MHfr*r0-C»<5. 
50 [01 5] 01 5 ;S*»W0)-&J6Wfc«*¥*#gS 
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fff CT> Sl^iS S B3f TST Ea "7* * A 
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4 4- 
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mi] 
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[0 3] 
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0.30 Q92 094 098 Q98 IQ0 LD2 1.04 IC6 1.08 LI0 
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n PR M 802, \tpa*0D\07 
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[H4] 



o 



SO 



40 



-20 



-O a5M"» L/S Pattorn 
. -O 0.4/im L/S Pattorn 
-i2s- 0.33^ m L/S Pattorn 
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Simulated ARL performance of SiOxNy-H film 
for W-Si substrate. 



CHS] 



(Si. ±: 




950 1000 1050 

WjT. lnm> 



UOO. 



W : XP6&43( a* I.8C2. **O.0lO7) 
SI <nM.572.fc"3.3a31 



CB6] 




(Calculation condition} 12 3 4 3 

Photoro»tot; n«l£0.k»CLOU 

S102 i b'LSZ, tt*0. d«l70nm ft 
SiOxNylH : « "2.12, tt =0.54. d ■ 29 nm 



WSI : o« K93.Ii »2.73 

JKM»ifcJ£» 20nm 
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[12 1 0] 



Spectroscopic optical constants of SiOxNy:H film. 
I A) (B) 




Wovelsngth ( nm) Wavalength ( nm ) 
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[09] 



[mi 2] 



Simulated ARL performance of SiOxNy^H film 
for Al-St substrate. 




(.00 



•J 0.80 



0.60 



0.40 



Q20 



0.0i 



Al-Si subalrote 



Without SiO*Ny:H 




With SiOxNy.'H 



%O0 95Q 1000 1050 

Photoresist ThLcbnass { run ) 

<Ca!aulotbn send It Ion > 
PbetoroBitit: n 3 LS0. fc*C,0li 
SiOxHylH: n»209. k«a87, d»34wn 
AI-SJ : n»0O89. t*2.334 
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[HI 3] 



Si£*g-b# SI x OyNzS . Si lNyR(32nrp)© j KW»it«* 



46 42 44 



032 094 036 036 1,0 0 l£g 1.04 tQ6 106 

-T " rr r rnT T p-n I I I r | r ■ r t i r t I IT 



IjO 




0. 
0.30 



0.92 Q34 038 0.98 1-00 1X32 L04 1.03 108 




38 30 40 



XP8S43/SirOyNz.SixNyi32nm)/SL 
nSixOyNz -2.0 
kSUOyNx-0.55 
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4ocao 3cmo *oao aooao , TO .o ,*xxo iso.o ,oiao noro «oo'^oo 

& £ ( CM-I) 
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[3 1 8] 




[02 0] 
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0.10 




aoc 



(V^l/-v/3V) SlOattiw siJb 



Iwithou! ARU B 




(with ARL) A 



I ICO 



9C0 950 1000 1050 

Resist Thickness (nm) 
H-jJ&f? : Photoresist - n^lBO, k*0.0K 

SlOa = LP-TEOS !40iW P-TEOS 30nm,ft{in=t52. k=0 
SiOxNytHzJ: n=2J2 . k*0.54.d'29nm 
WSi : n=l.93. (t«2.73 
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